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(54) LOW REFLECTANCE LAMINATED FILM, POLARIZING PLATE AND LIQUID CRYSTAL 
DISPLAY DEVICE 

(57)Abstract: 

PURPOSE: To improve transmittance for light and visibility by successively depositing a hard 
coating layer and optical interference layer comprising each one or more layers of high 
refractive index layers and low refractive index layers. 

CONSTITUTION: This film consists of a hard coating layer and an optical interference layer. 
The optical interference layer includes each one or more layers of high refractive index layers 
and low refractive index layers. One layer of the high refractive index layers is formed by 
applying a coating liquid containing monomers or oligomers of an org. titanium compd. expressed 
by formula (I) Ti(OR1)4 by >70wt.% solid content and drying by heating, and the refractive index 
of the obtd. layer ranges from 1.65 to 2.25. The one layer of the low refractive index layers is 
formed by applying a coating liquid containing monomers or oligomers of an org. silicon compd. 
expressed by formula (II) Si(OR2)4 or formula (III) R3~Si(OR2)3 by >50wt.% solid content and 
drying, and the refractive index of the layer ranges from 1.35 to 1.55. In formula (I), R1 is 1-8C 
aliphatic hydrocarbon group. In formulae (II) and (III), R2 is 1~4C aliphatic hydrocarbon group, R3 
is a methyl group or ethyl group, and X is a halogen atom. 
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* NOTICES * 
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damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1]To at least one field of a polycarbonate film, a hard court layer, This hard court 
layer and an optical interference layer are layers formed by the wet producing-film method 
in a low reflection layered product film which an optical interference layer is laminated in 
order and changes, an optical interference layer contains further a high refractive index 
layer and a low refractive index layer above at least, respectively, and, as for a high 
refractive index layer, at least one layer is the following general formula (1). 

Ti(OR 1 ) 4 ...(1) 

. Formed by spreading of an organic titanium compound monomer expressed with 

(however, R shows an aliphatic hydrocarbon group of the carbon numbers 1-8), and 
coating liquid as for which not less than 70% of a solid content weight ratio contains the 
oligomer again, and heat desiccation. A refractive index is a layer of 1.65-2.25 within the 
limits, and, as for a low refractive index layer, at least one layer is the following general 
formula further (2). - (5) 

Si(OR 2 ) 4 ...(2) 
Si-X 4 ... (3) 

R 3 -Si(OR 2 ) 3 ... (4) 

R 3 -Si-X 3 ... (5) 

(However, for an aliphatic hydrocarbon group of the carbon numbers 1-4, as for R 2 , R 3 a 
methyl group or an ethyl group) A low reflection layered product film to which a refractive 
index formed by spreading of an organic silicon compound monomer which X shows a 
halogen atom and is shown, and coating liquid as for which not less than 50% of a solid 
content weight ratio contains the oligomer again, and heat desiccation is characterized by 
being a layer of 1 .35-1 .55 within the limits. 

[Claim 2]The low reflection layered product film according to claim 1 providing a primer 
http://www4ipdl.inpit.go 8/16/2010 
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layer which used the wet producing-film method between a polycarbonate film and a hard 
court layer, and was formed in it. 

[Claim 3]A low reflection layered product film being the layer formed when the hard court 
layer according to claim 1, an optical interference layer, and the primer layer according to 
claim 2 performed spreading desiccation of coating liquid, and hardening of a layer on a 
polycarbonate film which carries out a continuous run. 

[Claim 4]ln a polarizing plate which pinched and constituted light polarizer with a surface 
protection plate of two sheets, A polarizing plate arranging and constituting a primer layer, a 
hard court layer, and an optical interference layer in the field side which is not in contact 
with light polarizer in a low reflection layered product film of a description as at least one 
surface protection plate at either according to claim 1 to 3. 

[Claim 5]A polarizing plate arranging and constituting a primer layer, a hard court layer, and 
an optical interference layer at at least one field side of a polarizing plate which pinched 
and constituted light polarizer with a surface protection plate of two sheets in the field side 
which is not in contact with a polarizing plate in one of the low reflection layered product 
films according to claim 1 to 3. 

[Claim 6]A liquid crystal display having made into the outermost surface side a surface 
protection plate which is from a low reflection layered product film on at least one outermost 
surface side of a liquid crystal display element about the polarizing plate according to claim 

4, and having arranged it. 

[Claim 7]A liquid crystal display having made into the outermost surface side a side which 
has arranged a low reflection layered product film for the polarizing plate according to claim 

5, and having arranged it to at least one outermost surface side of a liquid crystal display 
element. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention is a low reflection layered product film which a hard 
court layer and the optical interference layer which turns into the above high refractive index 
layer from the above low refractive index layer further at least are laminated in order by one 
field of a polycarbonate film, and grows into it. 

For example, in a polarizing plate, a liquid crystal display, CRT, etc., reflection of the light 
generated in an interface with air is decreased, and the transmissivity of the light in said 
apparatus is raised, and when raising visibility, it is used. 

[0002] 

[Description of the Prior Art]About a low reflection layered product, much proposals are 
conventionally made focusing on the field of an optical lens etc., and when the refractive 
index and optical film thickness of a layer which are laminated as an optical interference 
layer have a suitable value, it is possible to decrease reflection of the light in a layered 
product and an air interface. The optical film thickness said here is a quantity defined by the 
product of the refractive index of a layer, and thickness. For example, it has the optical 
interference layer which laminated the high refractive index layer and the low refractive 
index layer in order to the substrates face, and the low reflection layered product which sets 
the optical film thickness of a high refractive index layer and a low refractive index layer to 
lambda/4 to the light of the wavelength lambda is known well. 

[0003]Generally [ the high refractive index layer and low refractive index layer which are 
laminated as such an optical interference layer ] from the field of the stabilization control of 
a refractive index, the dry type film production methods, such as sputtering process, a 
vacuum deposition method, and the ion plating method, are taken. 

[0004]And generally especially about the polarizing plate, the triacetyl cellulose film is used 
as a surface protection plate which protects both sides of a polarizing plate, and doria - the 
polarizing plate of the low reflection nature which laminated and produced the optical 
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interference layer which consists of a hard court layer and an inorganic metal oxide film 
layer of several layers on the surface protection plate which consists of a SECHIRUSE ** 
sirloin film is proposed. 

[0005]The polarizing plate of such low reflection nature can be independently used as an 
optical element, and also as mentioned above, it can be used for a liquid crystal display. 
That is, reflected [ outdoor daylight ] can be suppressed for the polarizing plate of low 
reflection nature the display surface side of a liquid crystal display, or by arranging to the 
back side again, and the light transmittance of a liquid crystal display can be raised 
simultaneously. 
[0006] 

[Problem(s) to be Solved by the lnvention]About the low reflection layered product which 
used the plastic film or the plastic sheet as the substrate, The low reflection layered product 
film which the art of manufacturing the low reflection layered product sheet which used the 
plastic sheet as the substrate using the dry type producing-film method is known, and used 
the triacetyl cellulose film as the substrate, When it manufactures using the dry type 
producing-film methods, such as sputtering process, it is possible to obtain the good low 
reflection characteristic. However, under the present circumstances, it is difficult to obtain 
high productivity, maintaining the thickness uniformity in thickness, the cross direction, etc. 
of a required level, when manufacturing a low reflection layered product film continuously 
on a double width film using the dry type producing-film method. 

[0007]Therefore, in order to obtain high productivity, securing the homogeneity of thickness 
also to such a double-width film. By methods other than a dry type producing-film method 
being required, for example, applying a liquefied material continuously using a roll coater 
etc., and using the wet producing-film method heat desiccation performs the stratification, It 
is possible to obtain high productivity, securing the homogeneity of the thickness of a 
required level also to the double-width film which has the film width of 1.0 m or more. 
[0008]About formation of the low reflection layered product using the wet producing-film 
method, the art which used dip coating, a spin coat method, a spray coating method, the 
curtain coat method, the liquid removal coat method, etc., and formed the low reflection 
layered product on glass or a plastic plate is known, however, when such a Prior art was 
used, in order to obtain the outstanding low reflection characteristic and mechanical 
strength, drying time very long at the time of formation of each class could not be applied to 
the mass production to the double-width plastic film substrate which it is required and 
artificers made the target, and it had become big SUBJECT. 

[0009]Manufacture by low cost is called for strongly also the polarizing plate and liquid 
crystal display using a low reflection layered product film. Since such a manufacturing cost 
was greatly influenced by the productivity at the time of manufacturing a low reflection 
layered product film, it had become SUBJECT with big manufacturing the low reflection 
layered product film which has the outstanding characteristic for high productivity also from 
this point. 
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[001 0]lt is a method for the triacetyl cellulose film generally widely used as a surface 
protection plate of a polarizing plate as a manufacturing method of the polarizing plate of 
low reflection nature in which it is easiest to form a low reflection layered product directly. 
The low reflection layered product film using a triacetyl cellulose film substrate is examined 
wholeheartedly, it succeeds in producing continuously the low reflection layered product 
film which has high performance to a double-width film until now, and artificers are also 
performing patent application of this low reflection layered product film. 
[001 1]ln order to use the triacetyl cellulose film generally widely as a surface protection 
plate of a polarizing plate and to produce the polarizing plate of low reflection nature as 
mentioned above now, it is the easiest method to form a low reflection layered product 
directly on the film. However, the triacetyl cellulose film has the problem of being inferior to 
the endurance under a high-humidity/temperature environment. For example, the 
mechanical strength of a film and degradation of transparency take place by hydrolysis 
under a high-humidity/temperature environment. When the film was used as a surface 
protection plate of a polarizing plate, performance degradation happened to the polarizing 
plate and discoloration of a polarizing plate, reduction of a polarization degree, the increase 
in Hayes, etc. had become a big problem. 

[0012]ln this invention, in order to solve this SUBJECT and to use a low reflection layered 
product film for a broader use, it has the outstanding low reflection characteristic and 
mechanical strength, and aims at manufacturing the low reflection layered product film 
excellent in the endurance under high-humidity/temperature. It aims at manufacturing high 
performance, and high durability polarizing plate and liquid crystal display by low cost by 
using such a low reflection layered product film. 
[0013] 

[Means for Solving the Prob!em]A low reflection layered product film of this invention to at 
least one field of a polycarbonate film A hard court layer, This hard court layer and an 
optical interference layer are layers formed by the wet producing-film method in a low 
reflection layered product film which an optical interference layer is laminated in order and 
changes, an optical interference layer contains further a high refractive index layer and a 
low refractive index layer above at least, respectively, and, as for a high refractive index 
layer, at least one layer is the following general formula (1). 

Ti(OR 1 ) 4 ...(1) 

. Formed by spreading of an organic titanium compound monomer expressed with 

(however, R 1 shows an aliphatic hydrocarbon group of the carbon numbers 1-8), and 
coating liquid as for which not less than 70% of a solid content weight ratio contains the 
oligomer again, and heat desiccation. A refractive index is a layer of 1 .65-2.25 within the 
limits, and, as for a low refractive index layer, at least one layer is the following general 
formula further (2). - (5) 

Si(OR 2 ) 4 ... (2) 
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Si-X 4 ... (3) 
R 3 -Si(OR 2 ) 3 ... (4) 
R 3 -Si-X 3 ... (5) 

(However, for an aliphatic hydrocarbon group of the carbon numbers 1-4, as for R 2 , R 3 a 
methyl group or an ethyl group) A refractive index formed by spreading of an organic silicon 
compound monomer which X shows a halogen atom and is shown, and coating liquid as for 
which not less than 50% of a solid content weight ratio contains the oligomer again, and 
heat desiccation is characterized by being a layer of 1.35-1.55 within the limits. 
[0014]ln a polarizing plate which one of polarizing plates of this invention pinched light 
polarizer with a surface protection plate of two sheets, and was constituted, It is 
characterized by arranging and constituting a primer layer, a hard court layer, and an 
optical interference layer as at least one surface protection plate in the field side which is 
not in contact with light polarizer in a low reflection layered product film of this invention. 
[0015]To at least one field side of a polarizing plate which pinched and constituted one light 
polarizer which will accept it among polarizing plates of this invention with a surface 
protection plate of two sheets. It is characterized by arranging and constituting a primer 
layer, a hard court layer, and an optical interference layer in the field side which is not in 
contact with a polarizing plate in a low reflection layered product film of this invention. 
[0016]One of liquid crystal displays of this invention is characterized by having made into 
the outermost surface side a surface protection plate which is from a low reflection layered 
product film on at least one outermost surface side of a liquid crystal display element about 
a polarizing plate of this invention, and having arranged it further again. 
[0017]One which will accept it among liquid crystal displays of this invention is 
characterized by having made into the outermost surface side a side which has arranged a 
low reflection layered product film for a polarizing plate of this invention to at least one 
outermost surface side of a liquid crystal display element, and having arranged it. 
[0018]That is, in a low reflection layered product film of this invention, a high refractive 
index layer in an optical interference layer requires that a refractive index should be in the 
range of 1.65-2.25 from an optical design for obtaining low reflection nature, however - 
setting to a mass production of a double width film as mentioned above - drying time of a 
coating layer - short - not becoming - since it does not obtain and drying temperature 
cannot be made high with the heat resistance of a film, etc., either, generally it is difficult to 
have the above high refractive-index ranges, and for a mechanical strength of a layer to 
obtain a good layer. 

[00 19] Artificers then, by using a layer which consists of spreading of an organic titanium 
compound monomer expressed with the aforementioned general formula (1), and coating 
liquid and heat desiccation for which not less than 70% of a solid content weight ratio 
contains the oligomer again wholeheartedly as a result of efforts, It has a high refractive- 
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index range and a mechanical strength of a layer found out that a good high refractive 
index layer could be obtained. 

[0020]lt becomes difficult for a refractive index of a high refractive index layer to obtain 1.65 
or more values stably in this case, an organic titanium compound monomer expressed with 
a general formula (1) of not less than 70% of a solid content weight ratio in said coating 
liquid and when that oligomer is not contained again, In many cases, since a refractive 
index of a high refractive index layer shows a value which is less than 1 .65, it will become 
difficult to obtain low reflection nature outstanding on an optical design. 
[0021 ]By the way, although a layer which has a value of a refractive index of 1 .65 or more 
is except a layer which uses the aforementioned organic titanium compound as the main 
ingredients and has the layer which used metal particles, such as titanium oxide with a 
particle diameter of 10 nm or less, tantalum oxide, and cerium oxide, as the main 
ingredients, for example, It is difficult to obtain a layer with which it was fully satisfied of 
mechanical properties, such as hardness of a layer, and an adhesive property, securing a 
value of a high refractive index under the aforementioned heat drying temperature 
condition. 

[0022]Although mechanical properties, such as hardness of a layer and an adhesive 
property, are comparatively excellent in a layer which used an organic zirconium compound 
as the main ingredients, it is difficult to obtain a value of a required high refractive index 
under the aforementioned heat drying temperature condition. 

[0023]And tetra-i-propoxytitanium, tetra-n-butoxysilane, tetrakis (2-ethyl HEKISOKISHI) 
titanium, etc. are more preferably used among organic titanium compounds expressed with 
a general formula (1). Whether oligomerize a monomer a little and it uses it beforehand, 
even if it uses by a monomer state, or a monomer and oligomer are mixed and used for 
these organic titanium compounds, they do not interfere. 

[0024]Coating liquid which uses an organic titanium compound for such high refractive 
index layer formation as the main ingredients is the purpose of adjustment of viscosity or 
spreading nature, and what in which uses a formed element having made it dissolve in 
suitable organic solvents, such as a hydrocarbon system and an alcohol system, is used 
preferably. 

[0025]As an example of this solvent, for example Pentane, hexane, heptane, Various 
alcohol, such as various isomers of hydrocarbon, such as octane, and petroleum ether 
which makes them the main ingredients, petroleum benzine, petroleum NAFTA, ligroin, etc. 
isopropyl alcohol, butanol, a pentanol, can be used. 

[0026]ln a low reflection layered product film of this invention, a low refractive index layer in 
an optical interference layer still requires that a refractive index should be in the range of 
1.35-1.55 from an optical design for obtaining low reflection nature. The low refractive index 
layer needs to have the characteristic which was especially excellent in mechanical 
strengths, such as hardness of a layer, and abrasion resistance, when located in the 
outermost surface side in a low reflection layered product film of this invention, however — 
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setting to a mass production of a double width film as mentioned above - drying time - 
short - not becoming since it does not obtain and drying temperature cannot be made 
high with the heat resistance of a film, etc., either, generally it is difficult to obtain a layer 
which was excellent in mechanical strengths, such as hardness of a layer, and abrasion 
resistance, in this way. 

[0027]Artificers then, by using a layer which consists of spreading of an organic silicon 
compound monomer further shown by above general formula (2) - (5) at least, and coating 
liquid and heat desiccation for which not less than 50% of a solid content weight ratio 
contains the oligomer again wholeheartedly as a result of efforts, It found out that a layer 
which showed within the limits of the aforementioned refractive index, and was excellent in 
mechanical strengths, such as hardness and abrasion resistance, was obtained. 
[0028]An organic silicon compound monomer expressed with general formula (2) - (5) in 
said coating liquid, and when the oligomer is not included again as for not less than 50% of 
a solid content weight ratio, mechanical properties, such as hardness of a low refractive 
index layer and abrasion resistance, become insufficient, and are not preferred. 
[0029]General formula (2) A tetramethoxy silane, a tetraethoxysilane, methyl 
trimetoxysilane, methyl triethoxysilane, ethyltrimethoxysilane, ethyltriethoxysilane, etc. are 
more preferably used among organic silicon compounds shown by - (5). 
[0030]Whether it uses where a monomer is oligomerized a little, even if used by a monomer 
state, or a monomer and oligomer are mixed and used for these organic silicon compounds, 
they do not interfere. 

[0031 ]The aforementioned coating liquid may contain various kinds of hardening agents for 
the purpose of promotion of hardening of an organic silicon compound monomer which is 
the main ingredients, and oligomer. As an example of these hardening agents, carboxylic 
acid of inorganic acid, such as way acid and phosphoric acid, oxalic acid, malonic acid, 
maleic acid, tartaric acid, citrate, malic acid, glycolic acid, and hexafluoro glutaric acid, etc. 
are used preferably. As for these hardening agents, it is preferred to contain in the range of 
the mole ratios 0.05-3 to the main ingredients, such as said organic silicon compound. 
[0032]Coating liquid which uses an organic silicon compound for such low refractive index 
layer formation as the main ingredients is the purpose of adjustment of viscosity or 
spreading nature, and what in which uses a formed element having made it dissolve in 
suitable organic solvents, such as a hydrocarbon system and an alcohol system, is used 
preferably. 

[0033]As an example of this solvent, for example Ethanol, isopropyl alcohol, Butanol, a 
pentanol, methyl cellosolve, ethylcellosolve, acetone, methyl ethyl ketone, methyl isopropyl 
ketone, methyl isobutyl ketone, methyl butyl ketone, ethyl acetate, isopropyl acetate, 
isobutyl acetate, butyl acetate, etc. can be used. 

[0034]When said coating liquid is used for low refractive index layer formation of the low 
reflection layered product outermost surface, adding low surface tension substances, such 
as various leveling agents, a surface-active agent, and a silicone oil, to coating liquid is 
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performed preferably. These ingredients have an effect which has an effect which improves 
the water-repellent ** oil repellency of a coat, and improves the stain resistance of a low 
reflection layered product film surface by extension. As for these ingredients, it is preferred 
to add from on balance of the above-mentioned effect manifestation and a mechanical 
strength of a coat in 0.01 to 1 % of the weight of the range to a solid content ingredient of 
coating liquid. 

[0035]By the way, to coating liquid which uses an organic titanium compound for the above- 
mentioned high refractive index layer formation as the main ingredients, it is general 
formula (6) - (7). 

R 4 -Si(OR 2 ) 3 ... (6) 
R 4 -S i (OR 2 ) 2 • • ■ (7) 



(For an aliphatic hydrocarbon group of the carbon numbers 1-4, as for R , R a methyl 

group or an ethyl group) R 4 is also preferably performed by an organic silicon compound 
monomer which shows an organic group containing an epoxy group, an amino group, an 
methacrylic group, or a vinyl group, and is expressed, and adding the oligomer again in the 
range of 30% or less of a solid content weight ratio, and Fine adjustment of a refractive 
index of a high refractive index layer, Adhesive adjustment between a high refractive index 
layer and a hard court layer or between a high refractive index layer and a low refractive 
index layer, etc. can be performed. 

[0036]GeneraI formula (6) Among organic silicon compounds expressed with - (7), more 
preferably Gamma-glycidoxypropyltrimetoxysilane, Gamma- 
glycidoxypropylmethyldietoxysilane, gamma-aminopropyl triethoxysilane, N-beta 
(aminoethyl) gamma-aminopropyl trimethoxysilane, N-beta (aminoethyl) gamma- 
aminopropyl methyl dimethoxysilane, etc. are used. 

[0037].As opposed to coating liquid which uses an organic silicon compound for the above- 
mentioned low refractive index layer formation as the main ingredients, an organic silicon 
compound monomer expressed with ******** (6) - (7) — and the oligomer and adding a silica 
particle with a particle diameter of 10 nm or less etc. again in the range of 50% or less of a 
solid content weight ratio are performed preferably again, and adhesive adjustment 
between a low refractive index layer and a high refractive index layer, etc. can be 
performed. 

[0038]lt is possible to use an optical interference layer which laminated further in order a 
medium refractive index layer, a high refractive index layer, and a low refractive index layer 
other than an optical interference layer which laminated further a high refractive index layer 
and a low refractive index layer every in order every, for example as an optical interference 
layer which can be used in a low reflection layered product film of this invention. In this 
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case, what is necessary is for what is necessary to be just to use a high refractive index 
layer and a low refractive index layer given in a claim about a high refractive index layer 
and a low refractive index layer, respectively, and just to use a layer which has a refractive 
index of refractive index layers of a hard court layer, and refractive index layers of a high 
refractive index layer about located in the middle as a medium refractive index layer. 
[0039]It is also possible to use the 1st high refractive index layer, the 1st low refractive 
index layer, the 2nd high refractive index layer, and an optical interference layer that 
laminated the 2nd low refractive index in order, for example, What is necessary is just to 
use a low refractive index layer given [ a high refractive index layer given in a claim ] in a 
claim to the 1st high refractive index layer and the 2nd high refractive index layer for the 1st 
low refractive index layer and the 2nd low refractive index layer, respectively. In this case, a 
refractive index of the 1st high refractive index layer, the 2nd high refractive index layer or 
the 1st low refractive index layer, and the 2nd low refractive index layer, thickness, etc. do 
not necessarily need to be equivalent. 

[0040]ln a low reflection layered product film of this invention, in order a high refractive 
index layer and a low refractive index layer every further as an optical interference layer 
when a laminated optical interference layer is used, As for optical film thickness of a high 
refractive index layer and a low refractive index layer, it is preferred that it is in the range of 
10-18 nm respectively on an optical design that both layers have a refractive index of the 
above-mentioned range, and human being gets [ as opposed to / especially / light of the 
range of 500-600-nm wavelength which has high spectral luminous efficacy ] low reflection 
nature. 

[0041]A polycarbonate film which is a substrate of this invention shows the characteristic 
which was generally excellent in endurance under a high-humidity/temperature 
environment. As for a polycarbonate film, in this invention, a 50 to 500-micrometer thing is 
preferably used for thickness. When using this invention for a polarizing plate use, 60 nm or 
less of values of retardation within a film plane are 30 nm or less more preferably, and a 
thing of **30 degrees or less is preferably used for variation in a lagging axis. When it 
reaches when a value of retardation in a field exceeds 60 nm, or variation in a lagging axis 
exceeds **30 degrees, since performance of a polarizing plate comes to fall greatly under 
influence of rotational of a polarization axis produced by the birefringence of a film, it is not 
desirable. 

[0042]As for a hard court layer used by this invention, it is preferred that a refractive index is 
in the range of 1 .4-1 .65 from on an optical design for obtaining low reflection nature. As for 
thickness of a hard court layer, it is preferred that it is in the range of 2.0-15.0 micrometers. 
This is for producing a problem in flexibility or economical efficiency in production in 
thickness which shock resistance sufficient in thickness which is less than 2.0 micrometers 
is not obtained, but exceeds 15.0 micrometers. 

[0043]A refractive index is in this refractive-index within the limits, and a thing in which 
hardened by heat, ultraviolet rays, etc. and a layer was made to form after applying on a 
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film coating liquid containing hard court materials, such as a heat-hardened type or an 
ultraviolet curing type, as sufficient shock-proof hard court layer obtained and drying is 
used. 

[0044]As a heat-hardened type hard court material, it is general formula (8) - (12). 
Si(OR 2 ) 4 ... (8) 

R 5 -Si(OR 2 ) 3 ... (9) 

R 8 -SI (OR 2 ) j •••(10) 



R 4 -Si(OR 2 ) 3 ... (11) 

R J -Si (OR 2 ) 2 ■••(12) 



R — a hydrocarbon group of the carbon numbers 1-4 — R — an epoxy group. R an 
organic group containing an amino group, an methacrylic group, or a vinyl group A methyl 
group, an ethyl group or a phenyl group - being shown - an organic silicon compound 
monomer shown — and, although organic polymer materials, such as an epoxy resin, 
melamine resin, urethane resin, alkyd resin, etc. besides the oligomer and silicon system 
material which contains a silica particle etc. again, can be used again, It is more preferred 
to use heat-hardened type hard court material which contained said organic silicon system 
material from hardness of a hard court layer or a weatherproof viewpoint. 
[0045]As an ultraviolet curing type hard court material, polyester acrylates, An acrylic 
system oligomer and acrylic system monomers, such as polyether acrylate, acrylic acrylate, 
and epoxy acrylate, And radical polymerization type ultraviolet-curing-resin material which 
consists of radical polymerization initiators etc., Epoxy compound, a vinyl ether system 
compound, a cyclic ether system compound, A mixed material of cationic polymerization 
type ultraviolet-curing-resin material which consists of a monomer and oligomer, and 
photoactive cationic initiators, such as a spiro compound, or radical polymerization type 
ultraviolet-curing-resin material, and cationic polymerization type ultraviolet-curing-resin 
material can be used. 

[0046]Such hard court materials are viscosity of coating liquid, and the purpose of 
adjustment of spreading nature, and after making it dissolve in suitable organic solvents, 
such as a hydrocarbon system and an alcohol system, etc., even if it uses it, they do not 
interfere. 

[0047]As an example of this solvent, methanol, ethanol, isopropyl alcohol, Butanol, a 
pentanol, hexane, cyclohexane, heptane, Octane, a methylcyclohexane, acetone, methyl 
cellosolve, ethylcellosolve, methyl ethyl ketone, methyl isopropyl ketone, methyl isobutyl 



http://www4.ipdl.inpit.go .jp/cgi-bin/tran^^ 8/1 6/20 1 0 



JP,08-278403,A [DETAILED DESCRIPTION] 



Page 10 of 20 



ketone, methyl butyl ketone, ethyl acetate, isopropyl acetate, isobutyl acetate, butyl acetate, 
etc. can use. 

[0048]ln a hard court layer used for this invention. For the purpose of adjustment of a 
refractive index of a same layer, into the above-mentioned hard court material Titanium 
oxide, Metal particles and organic titanium compounds, such as zirconium oxide, tantalum 
oxide, antimony oxide, and cerium oxide, It does not interfere, even if it uses a layer which 
applies and stiffens material which added organic metallic compounds, such as an organic 
zirconium compound, an organoaluminium compound, and an organic tantalum compound, 
chelate compound of this metal, etc., and changes. 

[0049]ln this invention, a primer layer may be provided among both layers in order to raise 
the adhesive property of an interface of a polycarbonate film and a hard court layer which 
are substrates. As for a primer layer, it is preferred on an optical property that a refractive 
index of a layer is in the range of 1 .4-1 .65, and it is desirable when it satisfies an adhesive 
property and economical efficiency simultaneously that thickness is in a range which is 0.5- 
3.0 micrometers. 

[0050]As such a primer layer, coating liquid which dissolved what carried out 
copolymerization of the organic Si system material to an acrylic resin or an acrylic resin in a 
suitable organic solvent can be applied on a polycarbonate film, and a layer which performs 
heat desiccation can be used preferably. 

[0051 ]As an example of such coating liquid, for example Methyl methacrylate, A 
trimethoxysilyl group content acrylic polymer etc. are used as the main ingredients, and a 
thing using isobutyl acetate, butyl acetate, methyl isobutyl ketone, methyl butyl ketone, 
ethylcellosolve, etc. as a solvent is used preferably. 

[0052]lnto coating liquid for these primer layer formation, even if it adds an ultraviolet ray 
absorbent etc., it does not interfere. 

[0053]lt is preferred that a value of Hayes provided in JIS from on an optical property to the 
transmitted light of this film in a low reflection layered product film of this invention is 1.0% 
or less, and it is preferred that it is 0.5% or less more preferably. 

[0054]ln this invention, although each class of a primer layer laminated on a polycarbonate 
film which is a substrate, a hard court layer, and an optical interference layer is hardened by 
heat, ultraviolet rays, etc. and is formed after spreading desiccation of coating liquid as 
mentioned above, As a coating method of these coating liquid, a knife coating machine, a 
bar coating machine, A method in which continuous coatings, such as a coating method 
using publicly known coater machines, such as a blades coating machine, a squeeze 
coating machine, a reverse roll coater, a gravure roll coating machine, a curtain coating 
machine, a spray coater, and a die coater, and dip coating, are possible is used preferably. 
Although a bar coating machine is used for spreading of coating liquid for forming a 
polycarbonate film and a hard court layer laminated on a triacetyl cellulose film again, a 
high refractive index layer, and a low refractive index layer which are substrates in below- 
mentioned working example, For example, using other coater machines like a roll coater, 
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even when spreading desiccation and hardening of coating liquid are performed to a 
double-width film which carries out a continuous run, same result can be obtained. 
[0055]ln spreading to a substrate of coating liquid, thickness of a layer, spreading 
homogeneity, etc. can be adjusted by adjusting solids concentration in coating liquid, 
coverage of coating liquid to a substrate top, etc. It does not interfere, even if it adds a little 
surface-active agents etc. in coating liquid for improvement in spreading nature to a base 
film. 

[0056]ln this invention, it is carried out that it is possible to raise a mechanical 
characteristic, endurance, etc. of a layered product, and preferably in the state where a film 
was wound around after an end of a formation process of a low reflection layered product to 
a film top (for example, rolled form) etc., by several day grade performing aging at 
temperature of about 60 **. 

[0057]After an end of manufacture of a low reflection layered product film of this invention, 
even if a protective film etc. which can be desorbed are made to stick to a film surface 
simply and it protects the surface, it does not interfere. Of course, when actually using a low 
reflection layered product film in this case, this protective film can be removed and used. 
[0058]lnside of a surface protection plate of two sheets from which one of polarizing plates 
of this invention protects light polarizer on the other hand, It is characterized by using a 
surface protection plate which becomes at least one side from the aforementioned low 
reflection layered product film, In one more, it is a polarizing plate of low reflection nature 
pasting up and arranging to at least one field of a polarizing plate, and is manufactured 
using the almost same method as a manufacturing process of a common polarizing plate 
besides having used a low reflection layered product film. That is, manufacture of a 
polarizing plate of this invention performs a process of pasting together a film plane, and 
light polarizer or a polarizing plate of a side in which a low reflection layered product was 
not formed using a suitable binder and adhesives, after an end of manufacture of a low 
reflection layered product film. A binder or adhesives which used an ethylene-vinylacetate 
copolymer, an acrylic resin, urethane resin, an epoxy resin, etc. as the main ingredients can 
be used for a binder or adhesives. When a low reflection layered product film is used only 
for one side of a surface protection plate of a polarizing plate, as a surface protection plate 
of another side, a triacetyl cellulose film, a polycarbonate film, etc. are used preferably. 
[0059]On the other hand, a liquid crystal display of this invention is a liquid crystal display 
having arranged the aforementioned polarizing plate to at least one outermost surface of a 
liquid crystal display element, and is manufactured using a manufacturing method of a 
common liquid crystal display, and almost same method besides having used a polarizing 
plate of the aforementioned low reflection nature. 

[0060]That is, a liquid crystal display of this invention is arranged and manufactured by at 
least one near outermost surface of a liquid crystal display element in a polarizing plate of 
this invention in a form which makes the outermost surface a low reflection layered product 
film plane. What is necessary is just to arrange a polarizing plate which has the usual 
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composition to the another side side, when a polarizing plate of this invention has been 
arranged only to one liquid crystal display element side here. 

[0061 ]As a liquid crystal display element said here, for example A twist nematic type (TN 
type) liquid crystal display element and a super twist nematic type (STN type) liquid crystal 
display element, And the publicly known general liquid crystal display element which 
modulates incidence polarization and achieves a display function can be used by 
impressing voltage etc. to elements, such as a ferroelectric liquid crystal display device and 
an antiferroelectricity liquid crystal display element. And even if it uses these liquid crystal 
display elements with a light transmission type, and it uses with a light reflex type, they do 
not interfere. 

[0062]These liquid crystal display elements usually contain several kinds of substrates, 
such as glass and a plastic, a transparent electrode, a liquid crystal orientation film, a liquid 
crystal layer, a pixel driver element, a black matrix, a light filter, the optical compensating 
plates, etc., or those all. A phase difference plate which optical compensating plates show 
an optical element with birefringence, optical rotation, etc. here, for example, extends a 
plastic film, and a publicly known optical element which controls an oriented state of the 
Polymer Division liquid crystal layer formed on a plastic film are used. These optical 
compensating plates are used for adjustment of a foreground color of a liquid crystal 
display, or angle-of-visibility expansion. 
[0063] 

[Work example 1]On one side of a polycarbonate film board of 125-micrometer thickness, a 
primer layer, a hard court layer, a high refractive index layer, and a low refractive index 
layer were laminated in order, and a low reflection layered product film was produced on it. 
[0064]As coating liquid for forming a primer layer, it used as it is, without diluting primer 
liquid (trade name by the Shin-etsu Chemicals company "PC-7A"), and applied on a 
substrate by a bar coating machine, heat cure was performed for 3 minutes at 130 **, and a 
primer layer was formed. In this way, thickness of a formed primer layer was about 1 .1 
micrometers. 

[0065]Next, as coating liquid for forming a hard court layer, Next, as coating liquid for 
forming a hard court layer, It uses as it is, without diluting heat-hardened type organicity 
silicon system hard court liquid (trade name by the Shin-etsu Chemicals company "KP-85"), 
On a substrate with which a primer layer was formed, it applied by a bar coating machine, 
heat cure was performed for 5 minutes at 130 **, subsequently aging was performed at 60 
** for 24 hours, and a hard court layer was formed. In this way, thickness of a formed hard 
court layer was about 9.0 micrometers. 

[0066]Next, as coating liquid for forming a high refractive index layer, that in which oligomer 
of tetra-n-butoxytitanium and a monomer of gamma-glycidoxypropyltrimetoxysilane were 
dissolved by a ratio of the weight ratio 9:1 was used into a mixed solvent of n-hexane and 
n-butanol. This coating liquid was applied on a substrate with which a hard court layer was 
formed by a bar coating machine, heat cure was performed for 5 minutes at 130 **, and a 
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high refractive index layer was formed. In this way, thickness of a refractive index of a 
formed high refractive index layer was about 81 nm in about 1 .73. 

[0067]Next, as coating liquid for forming a low refractive index layer, that in which oligomer 
of a tetraethoxysilane and the monomer of gamma-glycidoxypropyltrimetoxysilane were 
dissolved by the ratio of the weight ratio 4:1 was used into ethanol. This coating liquid was 
applied on the substrate with which the hard court layer was formed by the bar coating 
machine, heat cure was performed for 5 minutes at 130 **, subsequently aging was 
performed at 60 ** for 48 hours, and the low refractive index layer was formed. In this way, 
the thickness of the refractive index of the formed low refractive index layer was about 97 
nm in about 1.45. 

[0068]ln this way, the wavelength from which reflectance serves as the minimum was in 
about 560 nm, the reflection interference color of the obtained low reflection layered product 
film is a red purple color, and Hayes was [ the minimum reflectance was about 0.3%, and ] 
0.2%. Pencil hardness was B, the survival rate of less than 3 [ // cm ] and a squares test is 
100%, and the low reflection characteristic and a mechanical property were [ wear crack ] 
dramatically excellent. A big change has after the durability test under a high- 
humidity/temperature environment in neither film appearance nor a haze value, and it was 
excellent in it also in endurance. 

[0069]The refractive index and thickness of each class were calculated and computed from 
measurement of the spectral reflectance here. The low reflection optical property of the 
produced low reflection layered product film measured reflectance on condition of regular 
reflection 5 times using the spectrophotometer (Hitachi type U-3500). Under the present 
circumstances, after carrying out optical absorption processing to the near substrates face 
where the low reflection layered product is not laminated using the black spray and 
preventing reflection of the light on the rear face of a film to it, the reflectance of the low 
reflection layered product was measured. 

[0070]Hayes of the low reflection layered product film measured according to JIS K7105. 
[0071]The surface hardness of the low reflection layered product film surface evaluated by 
pencil hardness in 1 kg load according to JIS K5400. 

[0072]The generating number of the crack per 1-cm width of the ****- wool yarn round trip 
direction after going and coming back to a layered product film surface ten times, applying 
0.1 kg per square centimeter of load to the steel wool of #0000 estimated the surface 
abrasion resistance of the low reflection layered product film surface. 
[0073]Adhesion did the squares test (the squares tape method) according to JIS K5400, 
and evaluated it by the survival rate of the grid which has not produced peeling. 
[0074]Using Nagano Science Equipment Mfg. thermo-hygrostat LH-20, durability test of 500 
hours was done under the high-humidity/temperature environment of 80 ** and 90%RH, 
and change and the Hayes value change of film appearance estimated the endurance 
under the high-humidity/temperature environment of a low reflection layered product film. 
[0075] 
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[Work example 2]Like working example 1, the primer layer, the hard court layer, the high 
refractive index layer, and the low refractive index layer were laminated in order on one side 
of the polycarbonate film board of 1 25-micrometer thickness, and the low reflection layered 
product film was produced on it. 

[0076]The production processes to a high refractive index layer were performed completely 
like working example 1. 

[0077]ln working example 2, that in which the with oligomer of a tetraethoxysilane and a 
particle diameter of 10 nm or less silica particle was dissolved by the ratio of the weight 
ratio 2:1 was used into ethanol as coating liquid for forming a low refractive index layer. 
This coating liquid was applied on the substrate with which the hard court layer was formed 
by the bar coating machine, heat cure was performed for 5 minutes at 130 **, aging was 
performed at 60 ** after that for 48 hours, and the low refractive index layer was formed. In 
this way, the thickness of the refractive index of the formed low refractive index layer was 
about 95 nm in about 1 .47. 

[0078]ln this way, the wavelength from which reflectance serves as the minimum was in 
about 560 nm, the reflection interference color of the obtained low reflection layered product 
film is a red purple color, and Hayes was [ the minimum reflectance was about 0.3%, and ] 
0.2%. Pencil hardness was B, the survival rate of less than 3 [ // cm ] and a squares test is 
100%, and the low reflection characteristic and a mechanical property were [ wear crack ] 
dramatically excellent. A big change has after the durability test under a high- 
humidity/temperature environment in neither film appearance nor a haze value, and it was 
excellent in it also in endurance. 
[0079] 

[Work example 3]Like working example 1, the primer layer, the hard court layer, the high 
refractive index layer, and the low refractive index layer were laminated in order on one side 
of the polycarbonate film board of 1 25-micrometer thickness, and the low reflection layered 
product film was produced on it. 

[0080]The production processes to a high refractive index layer were performed completely 
like working example 1 . 

[0081 ]ln working example 3, that in which oligomer of methyl triethoxysilane and the 
monomer of gamma-glycidoxypropyltrimetoxysilane were dissolved by the ratio of the 
weight ratio 9:1 was used into ethanol as coating liquid for forming a low refractive index 
layer. This coating liquid was applied on the substrate with which the hard court layer was 
formed by the bar coating machine, heat cure was performed for 5 minutes at 130 **, aging 
was performed at 60 ** after that for 48 hours, and the low refractive index layer was 
formed. In this way, the thickness of the refractive index of the formed low refractive index 
layer was about 95 nm in about 1.47. 

[00&2]ln this way, the wavelength from which reflectance serves as the minimum was in 
about 560 nm, the reflection interference color of the obtained low reflection layered product 
film is a red purple color, and Hayes was [ the minimum reflectance was about 0.3%, and ] 
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0.2%. Pencil hardness was B, the survival rate of less than 3 [ // cm ] and a squares test is 
100%, and the low reflection characteristic and a mechanical property were [ wear crack ] 
• dramatically excellent. A big change has after the durability test under a high- 
humidity/temperature environment in neither film appearance nor a haze value, and it was 
excellent in it also in endurance. 
[0083] 

[Work example 4]Like working example 1 , the primer layer, the hard court layer, the high 
refractive index layer, and the low refractive index layer were laminated in order on one side 
of the polycarbonate film board of 125-micrometer thickness, and the low reflection layered 
product film was produced on it. 

[0084]The production processes to a high refractive index layer were performed completely 
like working example 1. 

[0085]ln working example 4, as coating liquid for forming a low refractive index layer, in 
isopropyl AKUKORU, That in which each monomer and phosphoric acid of a tetramethoxy 
silane, methyl trimetoxysilane, and gamma-glycidoxypropyltrimetoxysilane were dissolved 
by the ratio of the weight ratio 1 :2:2:1 was used. This coating liquid was applied on the 
substrate with which the hard court layer was formed by the bar coating machine, heat cure 
was performed for 5 minutes at 130 **, aging was performed at 60 ** after that for 48 hours, 
and the low refractive index layer was formed. In this way, the thickness of the refractive 
index of the formed low refractive index layer was about 95 nm in about 1 .47. 
[0086]ln this way, the wavelength from which reflectance serves as the minimum was in 
about 560 nm, the reflection interference color of the obtained low reflection layered product 
film is a red purple color, and Hayes was [ the minimum reflectance was about 0.3%, and ] 
0.2%. Pencil hardness was B, the survival rate of less than 1 [ // cm ] and a squares test is 
100%, and the low reflection characteristic and a mechanical property were [ wear crack ] 
dramatically excellent. A big change has after the durability test under a high- 
humidity/temperature environment in neither film appearance nor a haze value, and it was 
excellent in it also in endurance. 
[0087] 

[Work example 5]ln working example 5, the low reflection layered product film was created 
by the same method as working example 4 except 0.1 % of the solid content weight ratio 
having added the fluorochemical surfactant (trade name by Sumitomo 3M, Inc. "Fluorad 
FC430") to the coating liquid used in working example 4. 

[0088]ln this way, water-repellent ** oil repellency of the obtained low reflection layered 
product film was high, and it had the surface which is excellent in the stain resistance to 
dirt, such as a fingerprint. The low reflection characteristic, a mechanical property, etc. were 
the same as the case (working example 4) of not adding, and the fall was not seen. 
[0089] 

[Work example 6]ln working example 6, the low reflection layered product film was created 
by the same method as working example 4 except 0.1 % of the solid content weight ratio 
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having added the silicone oil (trade name by Toray Industries Dow Corning silicon 
incorporated company "SH28PA") to the coating liquid used in working example 4. 
[0090]ln this way, water-repellent ** oil repellency of the obtained low reflection layered 
product film was high, and it had the surface which is excellent in the stain resistance to 
dirt, such as a fingerprint. The low reflection characteristic, a mechanical property, etc. were 
the same as the case (working example 4) of not adding, and the fall was not seen. 
[0091] 

[Comparative example 1] Like working example, the primer layer, the hard court layer, the 
high refractive index layer, and the low refractive index layer were laminated in order on 
one side of the polycarbonate film board of 1 25-micrometer thickness, and the low 
reflection layered product film was produced on it 

[0092]The production processes to a high refractive index layer were performed completely 
like working example 1. 

[0093]ln the comparative example 1 , that in which the monomer of a silica particle with a 
particle diameter of 10 nm or less and gamma-glycidoxypropyltrimetoxysilane was 
dissolved by the ratio of the weight ratio 2:1 was used into ethanol as coating liquid for 
forming a low refractive index layer. This coating liquid was applied on the substrate with 
which the hard court layer was formed by the bar coating machine, heat cure was 
performed for 5 minutes at 130 **, aging was performed at 60 ** after that for 48 hours, and 
the low refractive index layer was formed. In this way, the thickness of the refractive index 
of the formed low refractive index layer was about 93 nm in about 1 .50. 
[0094]ln this way, the wavelength from which reflectance serves as the minimum was in 
about 560 nm, the reflection interference color of the obtained low reflection layered product 
film is a red purple color, and Hayes was [ the minimum reflectance was about 0.4%, and ] 
0.3%. Although pencil hardness is B and the survival rate of a squares test is 100%, those 
or more with 50 [/cm ], and since especially abrasion resistance is inferior, the wear crack 
cannot bear practical use. 
[0095] 

[Comparative example 2] Like working example, the primer layer, the hard court layer, the 
high refractive index layer, and the low refractive index layer were laminated in order on 
one side of the polycarbonate film board of 1 25-micrometer thickness, and the low 
reflection layered product film was produced on it. 

[0096]The production processes to a hard court layer were performed completely like 
working example 1. 

[0097]As coating liquid for forming a high refractive index layer in the comparative example 
2, that in which the titanium oxide particle with a particle diameter of 10 nm or less and the 
monomer of gamma-aminopropyl trimethoxysilane were dissolved by the ratio of the weight 
ratio 4:1 was used into ethanol. This coating liquid was applied on the substrate with which 
the hard court layer was formed by the bar coating machine, heat cure was performed for 5 
minutes at 130 **, and the high refractive index layer was formed. In this way, the thickness 
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of the refractive index of the formed high refractive index layer was about 82 nm in about 
1.70. 

[0098] Next, as coating liquid for forming a low refractive index layer, that in which oligomer 
of a tetraethoxysilane and the monomer of gamma-glycidoxypropyltrimetoxysilane were 
dissolved by the ratio of the weight ratio 4:1 was used into ethanol. This coating liquid was 
applied on the substrate with which the hard court layer was formed by the bar coating 
machine, heat cure was performed for 5 minutes at 130 **, aging was performed at 60 ** 
after that for 48 hours, and the low refractive index layer was formed. In this way, the 
thickness of the refractive index of the formed low refractive index layer was about 97 nm in 
about 1 .45. 

[0099]ln this way, the wavelength from which reflectance serves as the minimum was in 
about 560 nm, the reflection interference color of the obtained low reflection layered product 
film is a red purple color, and Hayes was [ the minimum reflectance was about 0.3%, and ] 
0.3%. Although pencil hardness is B, although the survival rate of 50 [ // cm ] or more and a 
squares test is 70% and the wear crack is excellent in the low reflection characteristic, since 
it is inferior to mechanical properties, such as abrasion resistance and adhesion, practical 
use cannot be borne. 
[0100] 

[Comparative example 3] Like working example, the primer layer, the hard court layer, the 
high refractive index layer, and the low refractive index layer were laminated in order on 
one side of the polycarbonate film board of 125-micrometer thickness, and the low 
reflection layered product film was produced on it. 

[0101]The production processes to a hard court layer were performed completely like 
working example 1 . 

[0102]As coating liquid for forming a high refractive index layer in the comparative example 
3, that in which oligomer of tetra-n-butoxyzirconium and the monomer of gamma- 
glycidoxypropyltrimetoxysilane were dissolved by the ratio of the weight ratio 9:1 was used 
into the mixed solvent of n-hexane and n-butanol. This coating liquid was applied on the 
substrate with which the hard court layer was formed by the bar coating machine, heat cure 
was performed for 5 minutes at 130 **, and the high refractive index layer was formed. In 
this way, the thickness of the refractive index of the formed high refractive index layer was 
about 86 nm in about 1 .62. 

[0103]Next, as coating liquid for forming a low refractive index layer, that in which oligomer 
of a tetraethoxysilane and the monomer of gamma-glycidoxypropyltrimetoxysilane were 
dissolved by the ratio of the weight ratio 4:1 was used into ethanol. This coating liquid was 
applied on the substrate with which the hard court layer was formed by the bar coating 
machine, heat cure was performed for 5 minutes at 130 **, aging was performed at 60 ** 
after that for 48 hours, and the low refractive index layer was formed. In this way, the 
thickness of the refractive index of the formed low refractive index layer was about 97 nm in 
about 1.45. 
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[0104]In this way, the wavelength from which reflectance serves as the minimum was in 
about 560 nm, the reflection interference color of the obtained low reflection layered product 
film is a red purple color, and Hayes was [ the minimum reflectance was about 0.9%, and ] 
0.3%. Pencil hardness is B, and although the survival rate of 10 [ // cm ] or less and a 
squares test is 90% and the wear crack is comparatively excellent in the mechanical 
property, since it is inferior to the low reflection characteristic, practical use cannot be 
borne. 
[0105] 

[Comparative example 4] On one side of the triacetyl cellulose film substrate of the 80- 
micrometer thickness which performed saponification processing, the primer layer, the hard 
court layer, the high refractive index layer, and the low refractive index layer were laminated 
in order, and the layered product film was produced on it. 

[0106]As coating liquid for forming a primer layer, it used as it is, without diluting primer 
liquid (trade name by the Shin-etsu Chemicals company "PC-7A"), and applied on the 
substrate by the bar coating machine, heat cure was performed for 3 minutes at 100 **, and 
the primer layer was formed. In this way, the thickness of the formed primer layer was 
about 1.1 micrometers. 

[0107]Next, as coating liquid for forming a hard court layer, It uses as it is, without diluting 
heat-hardened type organicity silicon system hard court liquid (trade name by the Shin-etsu 
Chemicals company "KP-85"), On the substrate with which the primer layer was formed, it 
applied by the bar coating machine, heat cure was performed for 5 minutes at 100 **, 
subsequently aging was performed at 60 ** for 24 hours, and the hard court layer was 
formed. In this way, the thickness of the formed hard court layer was about 9.0 
micrometers. 

[0108]Next, as coating liquid for forming a high refractive index layer, that in which oligomer 
of tetra-n-butoxytitanium and the monomer of gamma-glycidoxypropyltrimetoxysilane were 
dissolved by the ratio of the weight ratio 9:1 was used into the mixed solvent of n-hexane 
and n-butanol. This coating liquid was applied on the substrate with which the hard court 
layer was formed by the bar coating machine, heat cure was performed for 5 minutes at 
100 **, and the high refractive index layer was formed. In this way, the thickness of the 
refractive index of the formed high refractive index layer was about 82 nm in about 1.70. 
[0109]Next, as coating liquid for forming a low refractive index layer, that in which oligomer 
of a tetraethoxysilane and the monomer of gamma-glycidoxypropyltrimetoxysilane were 
dissolved by the ratio of the weight ratio 4:1 was used into ethanol. This coating liquid was 
applied on the substrate with which the hard court layer was formed by the bar coating 
machine, heat cure was performed for 5 minutes at 100 **, aging was performed at 60 ** 
after that for 48 hours, and the low refractive index layer was formed. In this way, the 
thickness of the refractive index of the formed low refractive index layer was about 97 nm in 
about 1 .45. 

[01 10]ln this way, the wavelength from which reflectance serves as the minimum was in 
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about 560 nm, the reflection interference color of the obtained low reflection layered product 
film is a red purple color, and Hayes was [ the minimum reflectance was about 0.1%, and ] 
0.2%. Pencil hardness was H, the survival rate of less than 5 [ // cm ] and a squares test is 
100%, and the low reflection characteristic and a mechanical property were [ wear crack ] 
dramatically excellent. However, after the durability test under a high-humidity/temperature 
environment, the white blush mark was selectively seen in the film, and the haze value of 
the white-blush-mark portion increased greatly with 3.8%. The embrittlement of the film was 
also seen. Although the early low reflection characteristic and mechanical property were 
dramatically excellent when a triacetyl cellulose film was used as a substrate as mentioned 
above, in the endurance under a high-humidity/temperature environment, performance 
degradation was intense. 
[0111] 

[Work example 7]The polarizing plate was produced using the low reflection layered 
product film produced on the same conditions as working example 1 . The light polarizer 
which has not less than 99.9% of polarization degree which made iodine stick to the 
uniaxial stretched film of poly vinyl alcohol was used for light polarizer. And the surface 
protection plate which comprises the low reflection layered product film produced on the 
same conditions as working example 1 was pasted up on one field of light polarizer. 
Furthermore, the surface protection plate which comprises the usual polycarbonate film 
(125 micrometers of film thickness) was pasted up on the field of another side of light 
polarizer. 

[01 12]ln this way, the transmissivity in the wavelength of 560 nm of the polarizing plate of 

the produced low reflection nature was 44.5%. 

[0113] 

[Work example 8]The surface protection plate which consists of a triacetyl cellulose film of 
80-micrometer thickness was stuck on both sides of the same light polarizer as the light 
polarizer used in working example 7, the polarizing plate was produced, the low reflection 
layered product film produced on the same conditions as working example 1 was further 
pasted up on one side of the polarizing plate, and the polarizing plate of low reflection 
nature was produced. At this time, nothing was processed on the field of another side of a 
polarizing plate. 

[01 14]In this way, the transmissivity in the wavelength of 560 nm of the polarizing plate of 

the produced low reflection nature was 45.1%. 

[0115] 

[Comparative example 5] The surface protection plate which consists of a triacetyl cellulose 

film of 80-micrometer thickness was stuck on both sides of the same light polarizer as the 

light polarizer used in working example 7, and the polarizing plate was produced. 

[01 16]The transmissivity in the wavelength of 560 nm of this polarizing plate is 43.5%, and 

was inferior to the case of working example 7 and working example 8. 

[0117] 
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[Work example 9]The liquid crystal display was produced using the polarizing plate of the 

low reflection nature produced by the same method as working example 8. 

[01 18]First, the twist nematic type liquid crystal cell of 100% of the numerical aperture 

which drives with the single transparent electrode of 2 cm around was produced. And the 

polarizing plate produced by the same method as working example 8 was pasted up on cell 

one side, as the low reflection side was on the surface side. The polarizing plate produced 

by the still more nearly same method as the comparative example 5 in another field of a cell 

and the light reflector made from aluminum were pasted up on this order. In this way, the 

liquid crystal display with a reflection type display function was produced. 

[01 19]In this liquid crystal display, the reflectance in the wavelength of 560 nm showed 

about 1 .4% in the OFF state about 30.2% in the ON state, and the contrast of the reflective 

display was about 21 .6. 

[0120] 

[Comparative example 6] The liquid crystal display was produced by the same method as 
working example 9 except having used the polarizing plate in which both sides produced 
the polarizing plate pasted up on the liquid crystal cell in working example 9 by the same 
method as the comparative example 5. 

[0121]ln this liquid crystal display, the reflectance in the wavelength of 560 nm shows about 
5.0% in an OFF state about 32.7% in an ON state, and the contrast of a reflective display is 
about 6.5. 

It was inferior to the case of working example 9. 
[0122] 

[Effect of the lnvention]lt enabled the low reflection layered product film which was excellent 
in the low reflection characteristic and a mechanical strength, and was excellent in the 
endurance under a high-humidity/temperature environment by this invention when a low 
reflection layered product was continuously formed by the wet producing-film method to a 
double-width film to obtain. And by having become producible [ the film in high 
productivity ], it became possible to supply the film to a large use by low cost. It became 
possible to supply widely the polarizing plate which has the required characteristic by 
furthermore using such a low reflection layered product film, and a liquid crystal display by 
low cost. 



[Translation done.] 
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